Differentiation of human promonocytic leukemia U-937 cells with DNA topoisomerase II inhibitors: induction of vimentin gene expression.
The administration of the DNA topoisomerase II inhibitors 4'-(9-acridinylamino)methanesulfon-m-anisidide (m-AMSA) (10(-7) M), VP-16 (2 x 10(-7) M), or novobiocin (1.5 x 10(-4) M) reduces the growth activity of human promonocytic leukemia U-937 cells, by arresting them preferentially at the G2 (m-AMSA and VP-16) or at the G1 and G2 (novobiocin) phases of the cell cycle. Under these conditions, m-AMSA and VP-16 induce the differentiation of the cells efficiently, as proved both by an increase in the production of reactive oxygen species and by the activation of the surface expression of CD11b and CD11c, two differentiation-specific antigens. Novobiocin also induces the expression of those differentiation markers, but to a lesser extent. Analyses by Northern blot indicate that the topoisomerase II inhibitors reduce the levels of c-myc and beta-actin mRNA and increase the levels of vimentin mRNA. The expression of vimentin is also stimulated at the protein level, as indicated by immunofluorescence assays. This represents one of the few known instances in which topoisomerase inhibitors stimulate gene expression in eukaryotic cells.